. Iterative model building and crystallographic refinement converged to an R factor of 22.1%
. In interaction occludes an RNA polymerase binding surface of 
, 1992). The primary and most of
Crystallization, Structure Determination, the alternative factors comprise a highly homologous and Refinement family (Gribskov and Burgess, 1986; Stragier et al., 1985) Expression and purification of the SpoIIAB 2 : F complex with four regions of highly conserved amino acid sewere as previously described (Campbell and Darst, quence (reviewed in Lonetto et al., 1992). Frequently, 2000). Crucial to the success of the crystallization experfactors are subject to regulation by anti-factors, which iments was the simultaneous coexpression and purificainhibit factor function by a variety of mechanisms tion of the complex assembled in vivo in E. coli since (reviewed in Brown and Hughes, 1995) . either protein in isolation was poorly behaved. Spore development in some species of bacteria is Hexagonal crystals, space group P6 5 22 (a ϭ b ϭ 97.31, controlled by regulatory circuits (Losick and Pero, c ϭ 262.98), were grown using vapor diffusion (see Ex-1981) , which have been well studied in Bacillus subtilis.
perimental Procedures), but crystal growth required Stresses, such as nutrient deprivation, lead to asymmetmonths and was highly irreproducible. The crystals conric cell division that yields a forespore and a mother tained one SpoIIAB 2 : F 1 complex (60.6 kDa) per asymcell, which then follow separate developmental fates metric unit with a solvent content of 47%. Diffraction (Stragier and Losick, 1996) . Differential gene expression from the crystals was isotropic to 2.9 Å at undulator in these two cells is regulated by a series of sporulationbeamlines. The structure was solved by the method of specific factors (Driks and Losick, 1991; Losick and multi-wavelength anomolous diffraction (Hendrickson, Pero, 1981; Margolis et al., 1991) . Once a polar septum 1991) using data from crystals of selenomethionyl proteins (Table 1) . Iterative model building and crystallographic refinement converged to an R factor of 22.1% Figure 3A . sequence or structure to the Hanks type serine kinases found in both bacteria and eukaryotes (Kennelly and In Figure 3B (Table 2 ). In the case of SpoIIAA attack, the radioactive ␥-phosphate was covalently transferred to formation of a stable complex ( Figure 5A, lane 4) . However, when this complex was incubated with SpoIIAA or SpoIIAA ( Figure 5A , lane 8, and (Table 1) were collected at the National Synchrotron Light Source (Brookhaven National Laboratory, lysates from 100 ml were applied to 300 l Ni 2ϩ -NTA agarose beads (Qiagen) and MgCl 2 (to 10 mM) and ATP (to 1 mM) were added. Upton, NY) Beamline X25. For SeMet1, MAD data were collected at (Table  Ban, 
